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not include signals ordered at display stations where the veloc 
ity of the mind is only estimated. Of tho above cautionar! 
off-shore sign:ils, forty-four were ch:inged froni cautionary 
Three siguals were ordered late. Iu twenty-eight cases, wind! 
of twenty-fire miles or more per hour mere reportoci for whicl 
no signals were ordered. 

COLD-WAVE SIGNALS. 
During February, 1886, two hundred and sixty-eight cold 

wave signals were ordered, of whicli number, two liundrod aiic 
forty-seven, or 92.12 per cent . ,  wer6 justified. 

RAILWAY WEATHER SIGNALS. 
Prof. P. H. Mell, jr., director of tho “Alabama Weathei 

in the report for February, 1886, states : 
The verifications of predictions for the whole area wus 91 per cent. f o ~  

tern erature, and 83 pcr cent. for weuther. 
TEe following corporations comprise this s stem : South and North ; Mont 

ornery and Mobile j Nobile und G i r d  ; georgia Pacific ; Enst Tennessee 
f i r  ‘nia and Qcorgia Ryatem in Alubama ; hfemj)his and Cliarleston ; Colum 
bus%estern ; Atlenta arid West Point of G e o r p  ; Northenutern of Georgia 
Western nnd Atlantic; I h s t  Tennessee, Vir ‘niu and Geor ‘u system ir 
Georgia; Mon ornery and Ihfauln ; Pensacog nnd Selma ; fcnsncola uuc 
Atlantic ; and %e City of Miledgeville, Georgia 

ATMOSPHERIC ELECTSICITY. 
AURORAS. 

Auroral displays occurred duriug February, as follows : 
Escanaba, Michigan : an auroral arch of a p:ile orange coloi 

was observed above a faint segment a t  11.18 p. m. of the 3d j 
beams were observed to shoot up from the ends of tho arch j 
the  display continued until 1.35 a. m. of tho 4th. 

Saint Vincent, Minnesota: an aurora was observed at 8.16 
p. m. of the 3d;  i t  first appeared as a pale diffused whitish 
light having an altitude of 20O and extending from 175O to 21OC 
azimuth ; a t  10.15 p. m. numerous slender beams were observed< 
some of mliich :itt:iined on altitude of 30°; the display contin. 
ned until 2 a. m. of the 4th. 

Maiiistique, Sclioolcraft county, Michigan : a faint auroral 
light, having an altitude of 12O and extending from northwest 
to northeast, was observed at 7 [I. m. of the 7th. 

Fort Buford, Dakota: a n  aurora was observod a t  9.38 p. in. 
of the 10tli, consisting of :11i arch of it whitish color; when first 
observed i t  was about !!O0 iibovo the horizon and rose slowly 
until ;it 11 p. m. i t  attained its maximum altitude, iibout 45O, 
and extended from uorthwest to nortlieast; :I second arch, 
about SOo in :iltitnde, formed below the first, from which sev- 
eral streamerN rose to the upper arch. The lower arch gradu- 
ally faded away after 11.30 1). m., the upper arch continuing 
until 11.53 1). m. 

Bismarck, Dirkotri: a fiiint auroral light of a pale yellow color, 
extentling from 13Fio to 325O :izimutli ant1 having an altitude 
of 200atid resting on :I d:irk fiegment 1tio in height, masobserved 
at 11.35 p. m. of the  10th. 

Burliugton, Chitteriden county, Vermont: an aurora was 
observed at 11.55 11. m. of‘ the 10th, consisting of a bright yel- 
low light rising above a bank of clouds iu the northcru horizon. 

Fort Totten, Ihko ta  : an auroral arch way observed from 9.15 
p, m. of the 10th until 4.30 a. m. of tho l l t l i ,  having an alti- 
tude of 20° and azimuth 100O. 

Tiffin, Seneca county, Ohio: an aurora was observed at 3 
a. m. of tho 13th, of about 40° azimuth and having an altitude 
of loo ; its illuminating effect WHS almost equal to that of dawn 
and waa characterized by recurring fits of brilliancy. 

Chincoteague Virginia : an iluroral arch mas observed at 
10.40 p. m. of tko 17th lasting until 1.10 a. m. of the 18th; i t  
extended from about 20° to 180O azimuth with an altitude of 
&io; the color was occasion;illy u brilliant yellowish white but 
most of the t ime  a dull gray; during the last stagex of the dis- 
play thore appeared to bo two parallel biinds of a grayish 
white which soon changod to it diffiisetl l i g h t  aird faded rrway. 

Cambridge, Middlesex couuty , Mnssacliusotts : an aurora 
was suspected botween 8 and 9 1). in. oftlie 22tl. 

Saint Vincent, Minnesota: a fkiiit riurord light extending 

from 1 7 5 O  to2G0° azimuth with an altitude of 15O was observed 
at 9.45 p. m. of the 22t1, the display lasting uutil after mid- 
night. 

Auroral displays wei’e also observed during the mouth, a8 
follorvs : 

2tl .-Moiintainvillo, New Yorlc ; Wiunipeg, Manitoba. 
3d.-Fort Totton, Dnkottt; Winnipeg, Manitoba ; Montreal, 

5th.-Winnipeg, Mani toba. 
Gtli .-Pekiu, I1 I inois Wiiini peg, Mauitoba. 
7th.-Escaniiba niid Mackiunw City, Michigau ; Webster, 

Dakota; Pekin, Illinois. 
8th.-Pekin, Illinois. 
9th .-New Weatminster, British Columbia. 
10th.-Moorhoatl, Minnesota; Poplar River, Montana; Web- 

ster and Ricliardtou, Dakota. 
l l t h ,  12tl1, 16th.-Winnipcg, Manitoba. 
22d.-Eastport and Keiit’s Hill, Maine ; Winnipeg, Msni- 

toba; Sydney, Nova Scotia. 
24th.-Bar Hirbor, Maiue; Winnipeg, Mani toba. 
28th.-Moutrcal, Quebec. 

Thunder-storms were reported in the rwrious states and terri- 

Alabama.-Mobile, 3d. 
Arizona.-Tucson, 25th, 26th ; Fort Verde ;uid Prescott, 22d; 

Arkansacr.-Mount Ida, 2d; Little Rock, loth, 14th. 
California.-Cahuenga Valley, 2d, 25th ; Red Bluff, 26th; 

Colorado.-West Lau Animas and Colorado Springs, 27th. 
Florida.-Penuacola, 3d. 
Qeorgia.-Savannah, 3d. 
Illinoie.-Golconda and Philo, 11th ; Bluffdale, 18th. 
~unsus.-Independence, Yobs Centre, Elk Falls, and El 

Xmiucky.-Penrod, 11 th. 
Louieiana.-Libcrty Hill, 2d; h’ew Orleans, 3d; Qrand 

Q nebec . 

THUNDER-STORMS. 

tories, as follows : 

San C:trlos, 23d ; Yumtt, 26th. 

Santn Barbara, 28th ; Princeton, 27th. 

Domdo, 24th. 

Cote;iu, 2d, 10th; Shreveport, 2d, 9th, 10th. 
Ma&e.-hstport, 15th. 
Mussaciiueeltrr.-Somerset and Blue Hill Observatory, 18th. 
Micl~i(lu.?i.-Traverse City, 24th. 
nliesissiypi.-Vickfiburg, 2d, 3d, loth, 11th. 
Missouri.-Lamar, 9th; Carthago, 25th. 
Xew Hampshire.-Mount Wnshiugton, 14th. 
Netu Jersey.-Readington, 25th. 
New Mezico.--lava, 22d ; Qallinas Spring, 23d ; Puerto de 

Luna, 23d, 26th. 
North C‘nroli?ia.-Wilmingtou, Smithville, Fort Macon, and 

Hatteras, 3d ; Weldon, 19th. 
Ohio.-Columbus, 12th. 
I’enneyluania.-Philipsburg, 19th. 
Sozith ~aroZinu..-Charleston, 8d ; Stabburg, 3d, 28th. 
Z’ennessee.-Mihn, 10th ; Nashville, Grief, Pnrksrille, and 

Eurric:uie Switch, 11th ; Hohenwald and Trenton, loth, 11th. 
Tems.-Xl Pnso, 1st; New Ulm, lst, 27th; Gitlveston, 2d, 

Dtli, 10th; Palestine, 9th, 10th; San Antouio, loth, 23d; 
Bromnsville, 21st; Fort Elliott, 23d, 24th. 

~errnonl.-Liinonburg, 14th ; Strafford, 15th. 
Virginin.-Bird’s Nest, 25th. 
Wed Virginia .-Parkersburg, 12th. 

Captain J. W. Cateu, of the brig “Arcat,” reports that at 9 
a. 111. o f the  9th, when in latitudo23O 20’ N., longitude 8 3 O  26‘ 
W., a heavy storm of wind, rain, and lightning came from the 
iorth nnd northwest; at 10.15 a. m. a bdl of lightning struck 
111 tho deck load of cedar trnd exploded, sending abundance 
11‘ sparks in all directions. No sliock mlts felt, although the 
:apt;iin tlnd two others were standing within twenty feet of 
where the ball struck. Thew was no damage done nor any mark 
left. 

ELEC‘l’RIUAL PHENOMENA. 
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Table of miscellaneous ntetwrological data for  February, 1880-Sipd Service observations. 

At11108phoric przR*uro ( I n  inc l leu  1 Trn~iicrntnre of tho nlr  (ill degreou Yirlirimlielt). . I  1 :  I i j i  Wincla. . h  1 and hundrodti~s). I I i.. I 
I . . . . . . . . . . . . .  .. ........ I- 

I -  I 

r ' c  

- 

........... 
34.3 ......... 57.0,Ibi 
32.1~- 3.7. 67.5 15, 
36.6- 5.9. 71.8151 
33,6:- 4.1: 56.2 1.5 
35.7- 4.5: 65.2 15' 
37.7;- 5.3; 70.8~15: 

.- !? 
3 
M.: 
.E i; -- -- 
.- D) 

P. - 
nw. 
I I W ,  
I I W .  
nw. 
H a .  

u\v . 
IIW.  

........ 

I :  m i '  
99 29.85 .-.og 29.96 '30.82 I I !  28.75 262.07' 

ERslport ............... 
MountWnulllngton; 6,279 23. 
Boston ................. 
Block Iulnnd ......... 

61 29.85 -.q'29.92:3o.go 11,28.58 262.32' 

........ ag.* 30.84 11;  28.94'26'1.91: 
125 29.8  ,-.Og 29.99 i30.73 11. 28.96 26.1.761 
27 29.98 ........ 30.00 .30.57 111: 29.10 26'1.47' 

Portland ............. I 
I 13.2162.6.27.31251 

13.9'61 .7.34.7,25! 
- 3.g180.2:47.3 261 

18,2163.9139 .o 26' 
22.1!53.0.30.3'26: 

20.1 54.7:33.626, 

I lg:2i58*9!32.4,26 458.0 ........... 

I 

29.6'-14.0 51 
30.0-10.2 6' 
15.7-39.2 271- 
35.2- 6.61 5 
35.8,- 1.0 5' 
36.5- 6.0 
35.2- 7.7 5 
35.6- 4.2' 6 

Narrngnnautt Pior.. 
NewHnvon ............ 
Now London ......... 
l l i r l  Allndic filaler. ' I  

32.0-10.7' 5 14.d 62.0~36.426 5.8'11'71.0' 14.3' 1.40- 

40.5,- 2.4 5 ,  23.3168.029.6 15 7.2 11'72 51 22.6 4 62 
37.9-- 2.3 5 aa.3152.628.8 7 4,7 1117913 23.9 4.92' 

37.1:- 1.8 21.3157.632.526' 5.9 11'74.11 21.0 5.90i-e 

22.9 6.531 

............... ~ - 
A l b n ~ ~ y  ......... ........ . 
New Yolk City ...... 
~ l ~ i i n d a l p l ~ i n  ........... 
Atlnntic City ......... 
Bandy Iiook ........... 
C a p  IIonlopun ......... 
Bnltimoro .............. 
Ocoan City ............... 
\vwhington City ... 
Capo Honry ............ 
Cllincotenglle ......... 
Lynchburg ............ 
Norfolk ................. 

831 29.98 '-.os 30.q 30.64 '11 '  29.21 25 I 43 
164 29.88 1--.07 30.05 30.52 IO: 29.21 25'1:31, 
1171 29.95 -.07 30.07 30.52 5' 29.30 ;ag:I .ZZi 

I 30.04 ,-.07 30.04 30.48, 5, 29.25ia511.23 
28I30.03 ,-.q,30.05 m30.53'10 29.23 i25,1.30: ................................................................... 
45 30.06 ,-.OS 30.10 ,30.58, 5; 29.33 /2511.25 ............... '.. ........................................ ~ ...... 
1 6  30.00 '-.04. 30.10 : 30.62 ' 5 29.37 :2{1.25 
16 30.9 !--.04 30.9 ,30.68 5 29.36 :a5 1.12 
8 30.08!--.04 30.08.30.54 5'29.30'251.q'  

652 29.40 !-.03 30.10 30.62 ' 5' 29.49 25'1.13 
30 30.09.--.04 30.10 30.60, 5 29.39 25'1.20, 

W. 

I I W .  
I I W .  
I I W .  

nw. 

37.3'- 2.2 

41.6- 1 . 1  

42.4- 2.3 

46.9 1.3 
48.5 3.5 

32.11 15.1, 

41.2'- 1.2 

45.41 5.4 
42.0 2.4 

5; 
5' 
5' 
4; 
5 

5' 
51 
5' 

51 

22.3!55.7'27.12~' 2.0  11179. I : , ,  . , .. 
27 .olag.5! ......... I ...... I... ....... ......., 
24.5:68.031.9'20/ 5.3 11.69.2; 2 1 . 8  :::;/$ 
27.5'58.2 ..... I... 
23 4 6 9 .  8!35.5 9i 
29.0166.4135.620' 
26.7153.8l3 I .o,a6' 
26463.9'39.5 8 
29.1,67.3131 .o 261 

........ 1 x.221- 

....... 
1.08 5,313' nw. 
0 .21~10 ,228 .  nw 
1.33.10,78$i nw: 
0.371 3.432 I). 

0.13: 5,043 n. 

... ... 
4'16 8 ...I... ... 
4.16 8 
3' 8 1 7  
2'13 13 

nu.. ............... I .  
7.1 476.21 24.8/ i .32+ 
6.1 24 74.0 28.61 3.391- 
8.4 1773.11 25.5' 5.11 
5 . 2  11172.7 26.8 3.811$ 

28.6 4.03, 

nw. 
n. 
nw. 
nw. 
8. 

............... 
Fort Macoll ........... 
Hnttorlrs ............... .... ... 

Bavannnh 
Jacksonville..- ..... 

Florida Periii~8rila. 
&d*r Key6 I 

KO 

mcrlana Gu(/&nleb. 
Atliinta ................. 
Bni .......... . 

Ponwncoia .............. i 
Mobile ................... 
Mont~oniery ......... 
Vick~ln1rg ............... 
New Orlwnnn ......... ! 
Wester,, Ctrlf Sfulaa. 
Bhrevoimrt ............ 
Fort SIIIIIII ............ 
Little ituck ........._ 
Grlventon .............. 
Indinuuln .............. 
Pslastillr .............. 
8an Antollifi ......... 
Rio Gmiiile I'nlley. 

Brownaviilo.. ........ 
Rio Crniide City ...... 

Ohio VuI. B Terra. 
Chattnnooga ......... ' .............. i Knoxville 
Bleniplila .............. 
N t r ~ l ~ ~ l l l ~  .............. ' 
Louiavllls ............. ~ 

Qreoncnstle ........... I 
I n d l ~ t n a i d i ~  ........I 
Clnclnnnti ............ 
Pittnbnrg .............. aolunibun .............. i 

60.1, 1 9 3  
49.8: 1.9 
51.1 7.61 

! '  ........ 0 0 .  227 29.83 +.OI 30.11 30.65 5 29.59 
470 29.62 .m 30.12 I30.64 4 29.51 

.OI  30.09 30.65' 4 29.51 

.oq 30. I I 130.64 ' 51 2 9 ~ 9  

.or 30.08 30.60 I 5, 29.64 
59.4, 3i.6 
63.2, 27.9' 
61.8 23.8 
68.3 25.2' 

5 3: 19.56 .m 30 .10  30.59 5: 29.65 

9 30.05 $.os 30.6 30.52 4! 29.63 

7831 29.33 +.or 30.16 30.70 I 5' 29.74 
g8o 19. IO , .00 30.16 30.69 : 5 29.68 

549 29..54 .w 30.12 30.68 5 29.69 
5511 29.55 +.03 30.14 30.6'2. 5 29.57 

7ill29.29 ........ 30.q 30.52: 4l29.63 
I .  I 

2jOl29.91 .06 30.07 30.53 4 29.61 

3211 2g.RI +.03 30.14 30.71 , 4 29.64 

72.2, 35.5 
73.9 35.0, 

49.9 7.5 
47.3- 4.1 
48.2 5.8, 
45.5- 6.6 

I 1  

41.4,- 0.21 
38.2- 1.8' 
36. 38 .2 : I  :::; 
35.5- 5.4 
39.5- 3.0 

31.6:-12 . I '  
I 

29.1 -14.9 
32.1'- 5.7 
35.1 -11.3 
34.1- 7.0' 
33.7- 8.0 

35.8- 2.6 
33.6- 8.1 

I 

Lomsv lake regiori. 
Bullnlo .................. 
Oswego ......... "...... 
nochestor .............. I 

Erie .................... I 
Clovelnnd ..............I 
Banill1wky ................ 
Toledo ................... 
Dotrolt .................. 

upper lake region. .I 
Alyenn ................. ' 
Eacannbn ............... 
Orand Iiaven ......... i 
Mackinaw City .....I 
Marquatte ............. 
Port Iiuron ........... I 
C hl cngfi*. ............. .I 
Yilwnnkeo ............. .................. ! Duiutli 

Wreme rrorlhwul. ; 
Moorhead .............. i 

Balnt Vincont- ...... ; 
Bismarck ............. 
Fort Buford ........... 
Fort Totten ........... 
Fort Yatoe ............ 

29.28 
29.6; 
29.36 
29.31 
29-31 
29.39 
29.37 
29.33 

29.33 
29.34 
29.32 
29.32 
29.25 
29.34 
29.?3 
29.26 
29-30 

I-.02 30.07 
-.O4' 30.05 
i-.oi 30.6 
-.oa 30.07 $il 
-.02 30.08 

'-.M 30.04 
-.or 30.6  
-.q 30.02 
-.04 3 0 . ~ 2  
-.os 30.04 
-.01 30.06 
1-.01~30.07 
- .02 30.05 

I .w 30.10 

30.61 
30.57 I 

30.55 * 
30.62 
30.67 
30.64 I 

30.65 
30.62 

5 29.25 
5 29.27 
5 29.30 
5 29.28 
5 ,  29.36 
51 29.35 
4 29.33 
4 29.- 

19.51 19.11 i . 5 5 -  1.121- 2 . 0 2 l I 0 , 4 0 ~  1.14' 8,447 R W .  0 .  

18.2 1.30- 0.67' 6,787' uw. 
21.9 1.301- 1.10! 8,214 BW. 

I 1  I 
w. 

11. 
0 .  

BW. 
B W .  
W. 
no. 

n.  

nw. 

30.54 28 29.12 

50.60 4 29.30 
30.63, 4 29.9 
10.64 i 4; 29.35 
30.61 I 41 29.2 
30.63 4, 29.34 
30.63 4' 29.38 
30.71 4 2944 

30.67 4' 29.19 
16.0 - 
14.5- 
23.1- 
17.3,+ 
14.9,- 
21.3- 
28.11 
21.1 - 
12.4- 

24.7-2 o 

30.4'-14.6 

26.1'-14.41 
28.11-13.0' 
38.9- 6.3' 
2!.9-15.61 I 
23.9,-25.0 

20.01-37 .O1 

23.7-14:8 

25.9-19.0' 

, I  
17.4'-35.8, 
31.6;-25.0 
30.5 -26.0' 
19.6-38.0 
32.1 -19.2 

10.91 
9. I i  
9.01 

16.2/ 
21.4: 
17.2 
6.11 

17.8, 

11.0 

! 
11 .SI 

4.41 
0 . 2  

12.91 
2.41 ....... I 

0.96! 
0.47i 
1.55: 
2.70 

0.49 
0.721 

w . 
s. 

w. 
0.  

nw. 
I I W .  

nw. 

11 n'. 

n. 

2.0 ,  

2.3 
5.4 
3.6 
I .6 

3.7' 

1.1 

0.0 
2.51 

29.03 
29.20 
28.19 

I 

l24'1.18 
24 1.23 
24 0.94 
230.85 
24 I .05' 

1 1  .......... 

I--.OJ' 30.13 
-.or1 30.18 

.o-: 30.17 
27.95 --.Or; 30.17 
28.40 ........ ! 30.15 

923. 

1,930 
1.490' ......... 1 

30. 9 I 29.74 
5o.B , 3 29.61 ........... ........ ..................... 
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Table of miscellaneous meteorological data for February, 1886-Signal Service observations-Continued. 
........ ..... ___ ._-___- -~ 

I I I I  A t n i O n ~ i l l o r i c  prenaiiro (i;linchon 1 Teniporaturo of tho nir ( i n  degrei:n Fnlirenliolt). 1 . 1 -r I $ I Winds. I t  I niid h 11 ndrod t h n I .  

Stations. 

--I - -  . 

.......... 
La Croano ............... I 
Davenport ............. ! 
Der Molues ............ .I 
Dubuquo "...... ........ 
Kwkuk, ............. 
W r o  ..................... 
Bprlngfleld ..... ..."... I 
B a h t  Loois ........... ! 

jwiaouri Valley. 
Lamar ................... 
Loavonwortli ......... ! 
Omalih .................. I 
Yalon t h o  .............. 
Yankton ................ I 
Huron ................... i 

I 

831 29.11 - .02 30.07, 30.69 
725' 29.24 - ,02  30.05 ,30.67 
615 29.40 .oo 30.10 30.65 
849 29.15 -.02 30.10 i 30.71 
665 29.33 ........ 30.07 i 30.64 

359: 29.76 +.01 30.14 ~ 30.69 - 6@ 29.40 -.OI 30.09 30.64 

618: 29.41 .OO 3O.IO ! 30.69 

571; 29.50 +.OI 30.12 j 30.66 

I 
1,028'2g.01 ........ 50.14 30.70 

&2lZg.20 -.01 30.14 30.74 
1. x13!  28.00 !-.01 30. I 1 30.60 - . _  
z;60ji 2 .ig ........ 30.13'3047 
1,307 2g.63 I-. 05 30,15 30.65 1 I, aa8: 28.73 -.03 30.15 30.64 

I I 
Norlheni dope.  

Fort Aeslnnbolno ..I 2,7101 z7.10!-.04 30.16 30.46 

Fort M ~ g l i i ~ i l e  ...... 4,340. 25 45 1 ........ 30.20 30.45 

Fort Bonton .......... 2.6811 a7.17 I ........ 30.17 30.46 

Fort Bhnw ............. 3, 550' 26.29 i ........ 30.15 30.42 
Holona ................. 4,0441 25.79 . 
poplar Itlvor ........ 2, 030' 27.85 .......... 30.21 30.63 
Deadwood .............. 4,600 25.30 .+.O$ 3022 30.57 
Cheyenne ............... 6, 105 23.96 ! ........ 30.22 30. jg  
North Plattn ......... 2.8411 27.07 . .oo 30.15 30.48 

Fort CustCr .......... 4 3,040 26.82 ;+.oJ 30.18 50.44 

.OO 30.14 30.41 

Fort Larainlo ........ .........I... ...... I ......................... 
Miiddlrrloos. I I 

' I  Drnvur ....... .: ........ 5,294 24.71 +.Os 30.22 30.64 
piko's Peak ............ 14, 134 17.63 ........ 30.34 30.08 

.~ 

wont Lne Ailinran .. 3,893 ab.& +.&, 30.16 30.57 
Concordla .............. 
Dodge City ............. 
Fort Reno ............. ......... ................. 
Fort 811pply 
Fort Elliott .......... 

&outherti dope.  
Bort 8111 ............. 
Abllono ................. 
Fort Davle.. .......... 
Fort Btantoll ................ . Fort Btockton ........ 

............. : ....................... I ......................... 
Santa F6 ............... 7 016' a:.ab 05 30 26 30.60 
Fort AI)HCIIO ........ 1 5:oso' a5.07 I$:o5 30:14 130.43 

.................. I , I . I  

Fort Bowlo .............................. ! ........................ 
Fort McDowoll...... ........................................... Fort Orant. ............ 4,856 a524 i ........ 30.07 30.35 

Fort Vordo ............ ! ......... I ................ I ................ Marlcopa.. I 
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